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JLUDGE DISPOSAL PROCESS 



ABSTRACT 



A process for disposing of industrial vast* or 
patrolaua sludga in a dslaysd coking procass wharain said 
vasta or sludga is introducad into tha hot coka in 
combination with ataaa in tha staas cooling phasa of tha 
dalayad coking procass is providad. 
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SU1KT. DISPOSAL pR^fjec 



BACKgRQtmn OF thp T HYfTrrT"M 

5 This i„ v .„ H „ flELD OF THF iNvrrMTT^f 

of inf ! ) nV#nti0h 18 conc «med with a .ethod for disposing 
or industry VMt „ or , Ror . 8p . clflcally< petr<jl ^ a ? * 

in a delayed coking proc... for heavy petrol.u, fractions. 

10 THE PRTOfl ftRT 

indus^T COkln9 P " Cti " d th. petrol.u. 

industry for .any y.ars for th. purpo.. of extracting a 
»«xi.u. a»ount of l iqu id product, fro. r.duc.d petrol.u. 
crude, or heavy residua. 

" J"™* d ' layed COJting P roc «"' - redded crude oil or 

:^T ,U " f " Ctl0n 18 heatBd t0 C ° W ^ 'e-peratures 

coliti k?° * laC9e h ° lding VMM1 ° r COk - d ™» -»-.r 
condition, which pro»ot. tbennal cracking and poly.eriz.tion 

to produce light hydrocarbon distillate fraction, which pass 

20 7ZiZ\ t0 " fraCtl ° nat0r ' P-troleu. co,e which 
renains in and eventually fills the dru.. 

re. 1 / n / h r, USUal PraCtlC * ° f ^ d8layed C °* in * P«*—. * 

residual oil froiB a fractional tfhereln ^ n ' 

rl^d ^ b " n di.tillation. th. resulting 

residual oil i. punped thxo ^ , ^ ^ ^ 

^^r^ " d CO)Cln9 te »^" tu " then di.ch.rged into 
the botto. of a coke dru.. The heated residual oil enters 
the coke dru. at a te.pe ra tur. fro. about 875 to 950'F The 
content, of th. cok. dru. are held at the.. th.™.! craJT 
30 i«g t..p.ratur.. during the period it is being charged 

After a pr.deter.ined filling tlBe , tne cont . nts A 
co e dru. are coaled down in a series of distinct s^c 
First stage cooling is effected by passing st.a. into the 
coke drun for a 8Uf ficient period of t tQ coQi 

tents of the dru. down to about 675 to 725 . r This 
cooling period also serves as a .eans in which any rewaining 



January 18, 1989 

-1- 



^006108 

volatile hydrocarbons are steam d<«-< i~« « - . 

ai ° 8l,iB aisex.led or "stripped" from 

of th. c. k . dn» by tb. «W f r .ctlon.tor .„d th.„ Ut.r b, 
Zl T l i ""°<*'« 1 °" »' ««r into t„. co„. 

17^1,1, VhiCh **"*■ " <Urth " "» ™»ov.l 

I*""'' n,droc.rbo„. p„d U e.d ln colt . 

.0 tZ. J. T cooli "' »"« -i. t». 

uTT .v. „* r 1C * 1 r "° V * 1 ' rom "* «*• »"»° 
;"„""""• f ° c • cb.r,. of r..ld».l oil for 

tb. ot.,^"."" """^ CMK > i« 

.nod. <u. Uty crbon £or „,. ln . lK , t „ Iytie proe .7. lna 
» lndu.tr!.. on tb. otb.r b.„d. co*. tb.t do., not 

tb... .^fiction. 1. on ly „.. ful „ fu<1 cok . . M , 
lower economic value. 

With the advent of strict environmental laws with 
leT'.i d° ^ dl8POMl ° f indUStrial • «** a, petro" 

l.rTe b r e ; h TK delayed C ° king PrOC8M Vhich Prices a 
cra^ir c o°„ d i t i 9 «*» -stained under thermal 

cracking conditions has been proposed for decomposing or 
destructively reducing treatable industrial wastes thereby 
effectively disposing of them. Y 

-tr ^* S * 4 !" 6 ' 585 dlscl °«« * -ethod for the disposal of 
petroleum sludge wherein petroleum sludge i. add J to J 
hot liq uid hydrocarbon feedstock or charge as it is being 
fed into the coke drum at the start of the coking _ 

ind "'^ 1 3 ' 917 ' 564 d ^l-es a B ethod for the disposal of 
industrial and sanitary wastes wherein liguid sludge con- 
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taining dis. rsed combustible matter and fin. discrete .olid 
particle, i. added to liquid water in an intermediate cool- 
ing step in the coke cooling cycle. 

The foregoing methods for discing of Industrial 
waste, or petroleum aludg . Bay nave . ignificant liBitation . 
with respect to ch. amount of wa.t. material that can be 
disposed of in a .ingle delayed coking ^ wnen ln ^ 
qu*m y green coke production, a. with U.S. 3,917.564. and 
by possible limiting delayed coking unit charge rate. a. 
With U.S. 4.666.585. 

SUhmapv nr THf; twvfmtto^ 
This invention provide, a method for disposing of 
industrial waste, or petroleum sludge in a delayed coking 
process characterized in that the indu.trial waste or petro- 
leum ,i udae i. added to the live steam which is employed in 
the initial steam cooling step in the delayed coking cycle. 

DESCRIPTION <? F THE PRFFFR RED FMRonT^ f rr 
Broadly stated, this invention is a process for produc- 
ing a premium petroleum coke while at the same time effect- 
ing the disposal of a treatable industrial waste or a petro- 
leum sludge. The particular novel feature in this delayed 
coking process is the introduction of the treatable waste or 
petroleum sludge with steam during the steam cooling phase 
of the delayed coking process, m a more specific embody 
»ent, the wa.te or .ludge is mixed with live steam during 
only a portion of the steam cooling step. Usually this is 
done during the beginning of the steam cooling phase after 
the coke drum overhead vapors have been diverted away from 
the delayed coker f ractionators and into the coker blowdown 
or vapor recovery system. Thereafter, the injection of 
waste or sludge is discontinued and cooling continued with 
steam alone. The steaming rate may be at the same or at a 
higher rate, and is continued until the coke is cooled to 
about 675 *£ to 725-F. 
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A suitable charge stock for coking op, rctions i, well 
known in the art. The principle Oarg. stocks are high 
boxlxng virgin or crack d petroleum residua such as virgin 
reduced crude; botto»s fro. the v.cuu. distillation of 
reduced crude, otherwise known a. vacuu. reduced residua, 
various extracts, thermal tar and other Mavy residua. 

in the delays coking process, the charge stock is 
pu-ped at an el.vat.d pressure into a furnace where it i. 
preheated to a temperature fro* about 875 to about 950T. 

ThIJZ ^ then Pa " ed int ° - V - rtical -«» 

through an inlet at the base. An ^ pr . 88ur . ia 

generally Maintained in the coking v.,.el ranging fro. about 

heat tH P8i * SinCe drUB iS ln - Ulttt ^ "tain 

heat, the charge i. »aintaine<i at substantially the charge 

takes place in the coking Jrur. 

After a predeterained coking period, which »ay be fro. 
about 12 to 24 hours long, the content, in the coke dru. 

ZTi n T,r^ ^ faCilit * ta lta *1 ««* the coke dru. 

20 .aking the unit available for another coking cycle. Accord- 

ing to conventional practice cooling is conducted ^ di - 
tinct stages. f First) live stea. is passed into tl.e coke 
dru. for a period of ti.e sufficient to reduce the te.pera- 
ture of the coke in the coke dru. to about 675 to 725'F. " 

25 When the te.perature of the coke has been reduced to the 

indicated level, th. first cooling step in the coke cooling 
cycle has been coapleted. 9 

withC^T CO ° Un9 10 th<1 C ° kC COOlln " C * cle st »~* 
with the addition of water into the coking unit. This water 

re"?' " T: thlS Ste " ~™ - 

cZr 1 7 " 16 hyd " Carbo - P—t in the delayed 

coker. as the coke in the coker cools further, the water 

th Tl ln J eCt6d renalnS ^ UqUid Pha "' ™« the 

TrZ ^ COOUng CyClC ° f th « d * lav « d -^ng 

.process. When the contents have been cooled to a safe J 

convenxent working temperature, the solid coke in the coker 
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unit may be removed by any oi a variety of physical methods 
to prepare the unit for another delayed cokir ; cycle. The 
co)ce product depending on its quality 4 i marketed either as 
anode grado c kc or fuel coke. 
^ It has now been discovered that industrial wastes, such 

as petroleum sludge, can be treated and destructively re- 
duced and disposed of when mixed with st*am in the steam 
cooling step of the delayed coke cooling cycle. More speci- 
fically, in the first phase cooling of the coke while the 
coke is substantially at its initial thermal cracking temp- 
erature of about E00 - 900 *F and steam is the sole agent 
being employed as the first stage cooling medium, it was 
surprisingly discovered that the waste or petroleum sludge 
could bo mixed with the steam and the mixture introduced 
into the coker during this steam cooling phase thus exposing 
not only the petroleum sludge to steam distillation or 
stripping just prior to entering and while inside the coke 
drum. Not only was this method very effective in thermally 
degrading and stripping petroleum sludge, but it was dis- 
covered that a large amount of petroleum sludge could be so 
disposed of without adversely effecting the quality of the 
anode grade green coke produced using this method. 

The following example illustrates the practice of this 
invention. 

25 

EXAMPLE 

In a typical comparison run, a vacuum residual charge 
known to produce anode quality coke was pumped into a fixed 
heater wherein it was heated up to about 920* F. The heated 
30 charge was then passed into a large delayed coker vessel" 

which was filled over a period of about 19 hours. At the 
end of the 19 hr. filling period, the delayed coking heater 
effluent was diverted into another warmed up coke drum. 

Cooling was commenced by first introducing 2501b. steam 
into the off-stream coke drum at the rate of about 6,460 
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pound, per hour^^L was continued for .bout 45 B inut.. 

; n r which th * drua ov * rh - d — — d iv. r t.;;: ; 

tlrZ ^ reC ° Very aySt -' «— ini-tion l» 

1 ti T t0 ab ° Ut 10 ' 40 ° POU " d " <" °n. hour 

r °rr i6 ' i5 ° pou - - — - — - «-« 
l and rr w - ^ int ™ i-t. coK. r oil 

five and on. half hour period with collection of th. vapor 

iiTTJLz:::^ water v - inj ~ ted int ° - 

ture to permit its removal from a coke drum. 

container! characterized by 

lit' , 9 * 6 Wei9ht PerCant combustibll 

*rade ^ Z'Z^ <~ «- 

petroleum coke. " '"^ °' ^ ° r """^ined 



-sidLl^ h^te ' o £ dT "~ 

Passed into a coke drum over a ^t^^TjZ 
the drum was filled with the heated valm rJJ^'J^ 

» rr VM interrUptCd - «- coolino cycle staid 

6 <J s Ca "' * fter thB " Be »t«»in9 with 

i °r ^ h ° Ur «" — ^ B e period and after ^ 
coke drum overhead vapors were routed to the blowdown and 
vapor recovery system, petroleum sludge and steam at a rite 
of about 10,400 pounds per hour were th«„ i„< + / 

30 into the coke drum. lnjeCted tCK?ether 

hour slMg . in)ection cont . nued 

about 16,150 pounds oer hn «r r~ 

35 hour until th. I * ° f 3b ° Ut ° ne 

uur until the coke temperature h*^ u 
7 00 -F. cmperature had been cooled to about 
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Water alone was then injected into coke drm which 
immediately turned t .team in thi. pha.e of co ling. Water 
injection was c ntinuad until the water remained liquid in 
the final cooling stage. Total water injection time was 
again five and one half hours. 

On analysis, the coke produced in this process had a 
volatile combustible content of approximately 9.6 weight 
percent. This coke passed the specification for anod* grade 
petroleum coke. 

Th» significance of this run is that the sludge injec- 
tion with steam continued for approximately one and one half 
hours duration. As a result, a substantial amount of petro- 
leum sludge was treated and disposed of when it was injected 
with steam in the delayed coker process without any dimin- 
15 ishment in the quality of the anode grade petroleum coke 

that was produced. This represents a substantial improve- 
mert over earlier method for dispersing of petroleum sludge 
in a delayed coker process. 

In past practices, such as U.S. 3,917.364 industrial 
and sanitary wastes are disposed cf by injecting during the 
water cooling cycle in which the coke temperature may only 
be 625 to 725*F. initially and then rapidly falls off to 425 
to 525-F after the first hour of water cooling. My method 
of injecting petroleum sludge during the steam cooling cycle 
has the advantage of exposing said petroleum sludges to 
temperatures in the range of 700 to 800*F for a period of 
-een and one half to possibly two hours. This facilitates 
and helps ensure that complete thermal decomposition of said 
petroleum sludges occurs, which is of prime importance in 
30 anode grade coke production, in addition, due to the higher 

temperature profile of the coke during steam cooling versus 
water cooling, more sludge can be disposed of while still 
maintaining anode coke production specifications. 
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The cmb.*i.ncn ls ..f lhe .nvention ,n wh.ch an e.clu.ivc property or 
invilcqe is rUimeJ .,re defined as follows; 

1. A proc as for producing delayed petroleum coke 
comprising introducing a liquid hydrocarbon coker feedstock 
into a delayed coker under delayed coking conditions to 
produce delayed coke therein and wherein cooling is effected 
in stages inclwling a stean cooling stage, an intermediate 
water to steam cooling stage and a liquid water cooling 
stage, the improvement which comprises injecting a mixture 
of industrial waste or petroleum sludge with steam in the 
steam cooling step of said delayed coker process. 

2. A process according to Claim 1 in which a mixture of 
petroleum sludge and steam are employed in the steam cooling 
step of said process. 



?. A process according to Claim 2 in which a mixture is 
injected during the said steam cooling step after the coke 
drum vapors are diverted to the delayed coke blowdown/vapor 
recovery system thus exposing the said mixture of petroleum 
20 sludge to steam distillation or -stripping" just prior to 

entering and while inside the coke drum and to thermal 
decomposition once deposited on the hot coke. 

4. A process according to Claim 1 in which said coker 
25 feedstock is introduced into said delayed coker at a 

temperature from about 825 to 950 T and said steam cooling 
step reduces the temperature of said coker to a range from 
about 675 to 725*F. 

30 5 * A P ro cess according to claim l in which the coke 

produced in said process is anode grade petroleum coke. 

6. A process according to Claim 1 in which a mixture of 
said petroleum sludge and steam at a rate of about 10,000 -.o 
16,000 pounds per hour are introduced into said delayed 
coker. 
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